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1. PURPOSE

1.1 Objective
Provide instruction for routine operation of Dionex Ion éhromnographs
including:
. Instrument start—up
. Analysis of samples
. Instrument calibration
. Data manipulation
. Method development

1.2 Discussion

The general term “chromatography” means the separation of components
from a complex mixture by a technique based on selective absorption. All
chromatography methods employ a mobile phase and a stationary phase
to separate the analyte(s) of interest. The basic principle behind “Ion
Chromatography” is the specific rate of ion exchange that exists between
the sample ion and the counter=-ion (eluent or mobile phase) with the
stationary phase (resin). This rate of ion exchange determines the time
necessary for the sample ion to pass through the separator (analytical)
resin column and be detected.

1.3 Frequency

1.3.1  When in use Ion Chromatographs are calibrated weekly, or when
a control standard indicates a problem with existing calibration.

1.3.2  When in use a control standard is run daily.
2. PREREQUISITES
2.1 Genural
2.1.1  Power available (115 volts) to instrument.

2.1.2  Valve actuating gas at 80 = 120 psi delivery pressure.

j ] CP 801/2801/3801Y
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2.2 Documents
2.2.1 Control Chart

222  When specified by Chemistry management, Instfumcnt
Performance Trend Chart.

2.2.3 IC notebook
2.3 Tools and Consumables

2.3.1  Reagents, standards, eluents, and regenerates have been
prepared.

2.3.2  High purity water, Nanopure or Super Q.
2.4 Definitions

. ACI - Advanced Computer Interface
. CIM - Computer Interface Module
. 1C = lon Chromatograph

NOTE

The following definitions relate to the operation of the Process 450
Software which is windows based.

’ DOUBLE CLICK -~ When using a computer mouse, this means
to press the left button twice in rapid succession. This will open a
computer file.

. SINGLE CL'CK -~ When using a computer mouse, this means to

press the Jeft button once. This is used to select a computer file,
menu, or command.

. SINGLE CLICK~RIGHT - When using a computer mouse, this
means to press the vight button once.

. HOLD CLICK - When using a computer mouse, this means to
press and hold the left button and not to release it until the
desired task is accomplished.
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3.1
3.2
3.3

34

35

3.6

. DRAG - When using a computer mouse, this means 1o move a
compuie; generated image from ooe position to another.
For exampie = HOLD CLICK and DRAG Process 450 icon to
bottom of CRT screen.

'~ 3. PRECAUTIONS

Bottles containing eluert and regenerate should not be pressurized
beyond 15 psi as the bottles may explode causing serious injury to
laboratory personnel.

Samples containing elevated levels (greater than 1.0 ppm) of hydrazine,
metals, or organics should not be analyzed as damage to the resin columns
and suppressor syster may occur.

Care should be taken when tightening plastic fittings as to avoid damaging
plastic threads. A torque wrench should be used if a torque value is
specified.

Spilled or leaked eluents and regenerates should be cleaned up as soon as
possible to avoid damage to system components.

Except during initial startup, eluent pumps should not be operated
without first setting minimum and maximum pressure settings as damage
may occur to the pumps if these settings are not set.

Care should be taken when working around system plumbing to ensure
that gas lines cannot become kinked, punctured or otherwise damaged.

Level of Use
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4. INSTRUCTIONS

NOTE

1. The methods that have been created for Jon Chromaxopa&hy analyses
are listed on Chern Form 801/2801/3801Y =1, “Millstone Chemistry
Laboratory Method Log For Jon Ch:omnornago " Method

arameters are identified in Chem Form 80 173801Y =2, “Method

evelopment For Jon Chromatograph.” Eack method will bave its
own completed Method Development Form. This form should be
reviewed if there are any questions teds,arding execution of the subject
method. New r ethods can be created following the guidance
provided in Sec on 4.12.

2. Names given in parenthesic in action steps are the sofrware Cprr&;nm
given names to compute- _unction keys as displayed in the :

4.1 Procedure Entry Position

411  IErunning IC AND the operating sofrware is Auto lon 300, Go
To Section 4.2. 4
or Peukne

4.1.2  lErunning IC AND operating software is Process 450Afor IBM
compatible computers, Go To Section 4.7.

Cho |

3\1

4.1.3  ]E developing 2 method for IC, Go To Section 4.12.

4.2 Start=Up Autoion 300 Software

4.2.1  Refer To Chem Form 801/2801/3801Y =2 and VERIFY the
following is consistent with met>od to be run:

Eluent

- e

* Regenerant

* Plumbing

* Resin columns
°  Suppressor

* Injection source: loop, or concentrator column

422 ENSURE the following:

- CP 801/2801/3801Y
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423

* There is an adequate supply of regenerate and eluent to
complete required analyses.

»  Valve actuating gas is at desired delivery pressure.

IE IC bas been turned off, PRESS power buttons to each
component as follows: ’

NOTE

The “On” button for the Aution 300 data station (computer) is located on
the back of the CRT. The computer will automatically load the operating
software from the bard disk.

424

Level of Use
Information

a. Printer

b. Chromatography Module

¢. Computer Interface Module

d. Computer

VERIFY the following components are in “REMOTL " position:
*  Analytical Pump Module

¢  Conductivity Detector Module

»  Chromatography Module

WHEN computer has finished booting up, PRESS “ENTER”
to continue.

PRESS “K7.”

Using the keyboard, SET date.
PRESS “ENTER.”

PRESS “KS9.”

Using the keyboard, SET time.
PRESS “ENTER.”

CP 801/2801/3801Y
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4.212 WHEN date and time have been set, PRESS “K5” (CONTINUE)
wice.

4.2.13 ENTER CIM address of 705.

4.2.14 PRESS “ENTER.”

4.2.15 ENTER CIM default configuration file name.

4.216 PRESS “ENTER.”

4.2.17 PRESS “K5” (CONTINUED) to display main menu.

4.2.18 PRESS “KO” (EXECUTE) to advance to auto~monitor page.
4.3 Running a Sample~Aution 300 Software

NOTE

Methods are run from the auto—-monitor page displayed on the CRT,
Function keys ar displayed on the bottom of the screen. The first step of
running a method is to load the method into the CIM. After the CIM is
loaded, the method is initiated. Information defining method parameters
such as system number and CIM address can be found on

Chem Form 801/2801/3801Y =2, “Method Development For lon
Chromatograph” for method being run. Unit 3’s software differs slightly
%om .Ux]n’t I’s as the exact nuinber and order of computer prompts is not
identical,

43.1 PRESS “K2” (LOAD CIM).

432 WHEN prompted, Refer To Chem Form 801/2801/3801Y -2 and
ENTER response as follows:

EROMPT RESPONSE
CIM address number? 705 or 706
System 1 or 2? lor2

Use schedule? N

Name of method file? Method pame
Sample name? Sample name
Any additional prompts Default value

433 PLACE sample iniet tube in sample bottle.
434 PRESS“K7” (STAR1).

CP 801/2801/3801Y
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NOTE

The analysis will automatically start and run through to completion after
the system number has been entered into computer. ~

435

436

WHEN prompted, Refer To Chem Form 801/28015301‘1-2, and
ENTER response as foliows:

PROMPT RESPONSE
CIM address number? 705 or 706
Systern pumber? lor2

WHEN sample analysis has finished, PERFORM the following:
a. REVIEW chromatogram for proper integration of peaks.

b. IF any peaks are poorly integrated, Refer To Section 4.6,
“Manual Integration of Peaks.”

¢. RECORD data and INITIAL
Chem Form 801/2801/3801Y -4.

d. REMOVE sample inlet tube from sample bottle and PLACE
in bottle containing DI water.

4.4 Calibration of 1C~ Aution 300 Software

441

442

443

Level of Use
Information

Before calibrating instrument, RUN at Jeast one blank sample of
Nanopure or Super Q water to insure that:

¢ Baseline is stable.
* There is no contamination in system.

¢ No leaks in system.

e The sample intake pumps are properly primed and are
delivering the expected sample volume.

VERIFY that auto—-monitor page is displayed on CRT.
PKRESS “K2” (LOAD CIM).

d ; CP 801/2801/3801Y
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Th« calibration informat/on is avtomatically updated when the sample
name is entered as “AUTOCAL #.” The “#” part of the name
corresponds to the number of the standard as it relates to &
multi-standard calibration curve. For example, if one standard was used
to calibrate the instrument, the standard name would be “AUTOCAL.”

If 2 standards were used to define the calibration curve, the names of the
standards would be “AUTOCALL,” and “AUTOCAL2." If a third standard
was used, its name would be “AUTOCAL3,” and etc.

NOTE

444

445
446

447

448

Level of Use
Information

WHEN prompted, Refer To Chem Form 801/2801/3801Y -2, and
ENTER response as follows:

EROMPT RESPONSE
CIM address number? 705 or 706
System 1 or 27 lor2

Use schedule? N

Name of method file? Method name
Sample name? AUTOCAL #
Any additional prompts Default

PLACE sample inlet tube in standard to be analyzed.
PRESS “K7” (START).

WHEN prompted, Refer To Chem Form 801/2801/3801Y -2, and
ENTER response as follows:

PROMPT RESPONSE
CIM address number? 705 or 706
System number? lor2

WHEN standard analysis is finished, PERFORM the following:

a. COMPARE area or height of standard with previous standard
run.

b. IF difference exceeds plus or minus 5.0%, INVESTIGATE
reason for difference.

¢. REVIEW chromatogram for proper integration of peaks.
NOTIFY Chemistry supervision of any identified problems.

e. IF no further analyses are to be performed on calibration
standard, REMOVE sample inlet tube from standard bottle
and place in storage bottle containing DI water.

] CP 801/2801/3801Y
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4.5 Analysis of Control Standard - Autoion 300 Software

45.1
4.5.2
453

454
455
456

4.5.7

Level of Use
Information

VERIFY that auto-monitor page is displayed on CRT.
PRESS “K2” (LOAD CIM).

WHEN prompted, Refer To Chem Form 801/2801/3801Y -2, and
ENTER response as follows:

PROMPT RESPONSE
CIM address number? 705 or 706
System 1 or 27 lor2

Use schedule? N

Name of method file? Method name
Sample name? CTRL

Any additional prompts L .fault

PLACE sample inlet tube in control standard to be analvzed.
PRESS “K7” (START).

WHEN prompted, Refer To Chem Form 801/2801/3801Y -2, and
ENTER response as follows:

EROMPT RESPONSE
CIM address number? 705 or 706
System number? lor2

WHEN control standard analysis is finished, PERFORM the
following:

a. RECORD data and INITIAL
Chem Form 801/2801/3801Y - 3.

b. Refer To control chart and PLOT result.

¢. IF trend chart is available, Refer To trend chart and PLOT
value.

d. REVIEW chromatogram for proper integration.

e. IF control standard value is outside of acceptance criteria,
INVESTIGATE problem and NOTIFY Chemistry
supervision.

CP 801/2801/3801Y
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f. IFE applicable, PROVIDE brief explanation of problem and
follow=up actions on the following:

e control chart

* Chem Form 801/2801/3801Y -3

4.6 Manual Integration of Peaks = Autoion 300 Software

NOTE

The followx.?_g instruction is for integrating the last sample to be analyzed

by the IC.

is is the only chromatogram that can be reprocessed if the

data is not stored. The cursor is moved left or right by rotating the “wheel”

on the keyboard. The cursor is moved up and down by hitting the “shift”
key, then rotating the whs=l.

46.1
462
4.6.3

464

4.6.5
4.6.6
4.6.7
46.8
46.9
4.6.10
46.11
4.6.12
46.13

4.6.14

Level of Use
Irformation

VERIFY that auto—-monitor page is displayed on CRT.
PRESS “K4” (REPROCESS DATA).
PRESS “K5” (REPLOT).

MOVE cursor to a position on chromatogram that is slightly
below and in front of area of interest.

PRESS “KO” (ANCHOR).
MOVE cursor to form box surrounding area of interest.
PRESS “K1” (ZOOM).

MOVE cursor to beginning of peak to be integrated.
PRESS “K7” (PEAK START).

MOVE cursor to end of peak to be integrated.

PRESS “K8” (PEAK AREA/HEIGHT).
PRESS “K6” (REPORT RESULT).
PRESS “K3” (HARDCOFY).

PRESS “K4” (REPROCESS DATA)

& 4
£
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4.6.15 [E additional peaks are to be re~integrated, Go To step 4.6.3.
46.16 PRESS “KO” (AUTO~MONITOR).
4.7 Start=Up Process 450 Software

4.7.1  Refer To Chem Form 801/2801/3801Y -2 and VERIFY following
is consistent with method to be run:

* Eluent

* Regenerant

* Plumbing

e Resin columns

* Suppressor

* Injection source, loop, or concentrator column
4.7.2 ENSURE the following:

e There is an adequate supply of regenerate and eluent to
complete required analyses.

» Valve actuating gas is at desired delivery pressure.

NOTE

Dionex Series 450 will automatically boot up to the main menu upon
power=up.

473 1F IC has been turned off, PRESS power buttons to each
component as follows:

a. Printer
b. Chromatography Moduie
¢. Advanced Computer Interface Module

d. Compute
j CP 801/2801/3801Y
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474

VERIFY the following components are in “REMOTE” position:
*  Analytical Pump Module

¢ Conductivity Detector Module

* Chromatography Module

475 LOCATE “Analyze” icon.
47.6 DOUBLE CLICK “Analyze” icon to open program.
4.7.7  SINGLE CLICK “File” pull down menu.
4.78 SINGLE CLICK “Monitor.”
NOTE

The “Run” icon and “Trend” icon will appear at the bottom left corner of
the screen when a analyzer has been selected and approved.

4.7.9
4.7.10
4.7.11

4.7.12

47.13

Level of Use
Information

SELECT analyzer to be opened and SINGLE CLICK.
SINGLE CLICK “OK.”
To select additiona! snalyzers, Go To 4.7.7.

MOVE mouse arrow to down arrow located in top right corner of
analyze window and SINGLE CLICK to reduce window to icon.

HOLD CLICK and DRAG “Process 450” main menu icon to
bottom of screen.

CP 801/2801/3801Y
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4.8 Running a Sample = Process 450 Software cr Peaknet SMtuace

NOTE

Samples are analyzed using the “Run Pro " This program can
monitor (real time) multiple systems sirnu taneously. The analyzers
sclected under the Analyze Program will have their own “child” system
windows (cation and amomkplayed when the run icon is opened. The
-ystems are selected by clicking their title bar, which highlip hts the bar in
blue. When the ACI starts sampling for the system (i.c., a method is
running) & real time chromatogram is displayed in the system window: the
status of the system is shown at the bottorn of the window.

481 PLACE sample inlet tube in sample to be analyzed.

482  IF “Run Window” is not displayed on CRT. DOUBLE CLICK
“Run” icon to display window.

4.83 SINGLE CLICK system title bar “Anion” or “Cation” at top of
systemn window to select system to be run.

484 SINGLE CLICK “Load” pull down menu Jocated at top of “Run
Window.”

485 SINGLE CLICK “Method” from pull down menu.
486 SELECT method to be run and SINGLE CLICK.
4.87  IE correct method has been selected, SINGLE CLICK “OK.”

488 SINGLE CLICK “Run” pull down menu located at top of run
Window.

.
\

489 SINGLE CLICK “Start” from pull down menu.

NOTE

For trending purposes, samples from the same system should always be
named exactly the same.

4810 ENTER sample name inside sample box.
4811 SINGLE CLICK “OK.”

i | CP 801/2801/3801Y
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48.12 WHEN sample analysis has finished, PERFORM the following:
8. REVIEW chromatogram for proper integration of peaks.

b. IE any peaks are poorly integrated, Refer To Section 4.11,
“Manual Integration of Peak - Process 450 Sofnnre"’
Peulenet
¢ RECORD data and INTTIAL e
Chem Form 801/2801/3801Y 4.

Oy
|

d. REMOVE sample inlet tube from sample bottle and PLACE
in bottle containing DI water.
cva

4.9 Calibration of IC = Process 450 Software & r Peaknet S ot e ¥ \

NOTE

The calibration information is automatically updated when the sample
name is entered as "AUTOCAL #.” The “#" part of the name
corresponds to the number of the standard as it relates to a
multi-standard calibration curve. For example, if one standard was used
to calibrate the instrument, the standard name would be “AUTOCAL " 1f
2 standards were used to define the calibration curve, the names of the
standards would be “AUTOCAL),” and “AUTOCAL2.” If 2 third standard
was used, its name would be “AUTOCAL3,” and etc.

49.1  Before calibrating instrument, RUN at Jeast one blank sample of
Nanopure or Super Q water 1o insure that:

* Baseline is stable.
e There is no contamination in system.

* Noleaks in system.

* The sample pumps are properly primed and are delivering
the expected sample volume.

492 PLACE sampl: inlet tube in standard to be analyzed.

493 VERIFY that “Run Window,” suto=monitor, for system 1o be
calibrated is displayed on the CRT.

494 SINGLE CLICK system ‘itle bar “Anion” or “Cation” at top of
system window to select sy. tem to be run.

Level of Use CP 801/2801/3801Y
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495

496
49.7
498
499

4.9.10
4911
49.12
4913

4.10 Analysis of Control Standard ~ Process 450 Sofiware o rPeulenet So‘wtfrf

4.10.1
4102

4103

4.104

Level of Use
Information

SINGLE CLICK “Load” pull down menu located at top of “Rup
Window.”

SINGLE CLICK “Method” from pull down menu.
SELECT method to be run and SINGLE CLICK.
SINGLE CLICK “OK."

SINGLE CLICK “Run” pull down menu located at top of “Run
Window.”

SINGLE CLICK “Start” from pull down menu.
ENTER standard name inside sample box.
SINGLE CLICK “OK.”

WHEN standard analysis has finished, PERFORM the following:

2. COMPARE area or height of standard with previous standard
run.

b. IE difference exceeds plus or minus 5.0%, INVESTIGATE
reason for difference.

¢. REVIEW chromatogram for proper integration of peaks.
d. NOTIFY Chemistry supervision for any identified probiems.
e. IE no further analyses are to be performed on calibration

standard, REMOVE sample inlet tube from standard bottle
and PLACE in storage bottle containing DI water.

PLACE sample inlet tube in control standard to be analyzed.

SINGLE CLICK system title bar “Anion” or “Cation” at top of
system window to select system to be run.

SINGLE CLICK “Load” pull down menu located at top of Run
Window.

SINGLE CLICK “Method” from pull down menu.

2
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4.105 SELECT method to be run and SINGLE CLICK.
4106 SINGLE CLICK “OK.”

4107 SINGLE CLICK “Run” pull down menu located at top of “Run
Window.” ,

4.108 SINGLE CLICK “Start” from pull down menu.

NOTE

For trending purposes, sarples from the same system should always be
named exactly the same.

4,109 ENTER control standard name inside sample box.
4.10.10 SINGLE CLICK “OK.”

4.10.11 WHEN control standard analysis is finished, PERFORM the
following:

a. RECORD data and INITIAL
Chem Form 801/2801/3801Y - 3.

b. Refer To control chart and PLOT result.

¢. IF trend chart is available, Refer To trend chart and PLOT
value.

d. REVIEW chromatogram for proper integration.

e. IF control standard value is outside of acceptance criteria,
INVESTIGATE problem and NOTIFY Chemistry
supervision.

f. PROVIDE brief explanation of problem and follow=up
actions on the following:

¢ control chart
e Chem Form 801/2801/3801Y =3

g. REMOVE sample iniet tube from calibration standard and
place in bottle containing DI water.

| : CP 801/2801/3801Y
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4.11 Manua! Integration of Peak ~ Process 450 Software o+ Pecrkned
wy S haore

NOTE

Chromatograms can be re~integrated from the Optimize Program. This
program can be used to fine tune the integration, assign peak names and to
* - update metbod files and data files 1o include new parameters. This section
deals with “Set Baseline Manually” file of the Optimize Program, which
only affects the chromatogram that is being worked on.

dy

4.11.1 DOUBLE CLICK “Process#56" main menu icon.
4.11.2 DOUBLE CLICK “Optimize” icon.

4.113 SINGLE CLICK “File” pull down menu.

4.114 SINGLE CLICK “Open Data File.”

NOTE

The list of file directories is Jocated at the bottom left of window

4.11.5 SELECT raw data file directory that contains chromatogram that
is 10 be reprocessed.

4.11.6 SINGLE CLICK “OK.”

4.11.7 SELECT data file name of chromatogram.
4.11.8 SINGLE CLICK “OK.”

4.11.9 SINGLE CLICK “Operations” pull down menu.
4.11.10 SINGLE CLICK “Set Baseline Manually.”

4.11.11 SELECT peak to be re~integrated by one of the following
methods:

* Inbox located in top left hand corner, SINGLE CLICK peak
pumber that is to be edited.

« SINGLE CLICK~-RIGHT peak on displayed chromatogram.

Level of Use
Information
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4.11.12 SINGLE CLICK “View” menu.

4.11.13 SINGLE CLICK “Start/Stop” markers option.

4.11.14 MOVE mouse cursor to a position that is slightly below and in

front of area of interest.

The mouse cursor can be used 1o zoom in on the peak to be intesntcd.
This makes it very 10 se¢ where a peak should begin and end. The

: pper right hand corner of the baseline
window, can also be used to enlarge and concentrate on the area of
interest. The whole chromatogram can be moved by using the arrow keys

scale tool box, located in the u

NOTE

(up, down, left and right) that border the chromatogram.

4.11.15 HOLD CLICK and MOVE cursor until area of interest is

4.11.16

4.11.17

4.11.18

4.11.19

4.11.20

41121

41122
41123

4.11.24

contained in highlighted box.
RELEASE mouse button.

MOVE cursor along baseline of chromatogram in front of peak

until double arrow appears.

HOLD CLICK and MOVE cursor to position on chromatogram

where peak should start.

RELEASE mouse burton.

MOVE cursor along baseline of chromatogram in back of peak

until double arrow appears.

HOLD CLICK and MOVE cursor to position on chromatogram

where peak should end.
RELEASE button.

WHEN desired changes have been made, SINGLE CLICK “File”

pull down menu.

SINGLE CLICK “View Report.”

4.11.25 IF satisfied with report, SINGLE CLICK “Print.”

4.11.26

Leve! of Use
Information

SINGLE CLICK “OK.”
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4.1127 SINGLE CLICK bar located in top left corner of baseline
window.

4.11.28 SINGLE CLICK “Ciose.”

4.11.29 SINGLE CLICK bar located in top left band corner of
“Optimize” window.

4.11.30 SINGLE CLICK “Close.”
4.11.31 IE you want to save desired changes, SINGLE CLICK “Yes”

4.11.32 IE you do not want to save changes, SINGLE CLICK “No” to
leave data as is.

4.11.33 [E “Yes” was selected, SINGLE CLICK “OK.”

4.11.34 SINGLE CLICK bar in upper left hand corner of “Processdsos [9‘\9
window.

4.11.35 SINGLE CLICK “Minimize” to reduce window to icon.

Information

"Chemist, 4.12 Method Development
Chemistry
Technician, or
Chemistry
Specialist
NOTE
Cbem Form 801/2801/3801Y =2 is the Method Development Form for the
lon Chromatograph. Completion of this form will document al] the
analytical parameters of the 1C method being developed.
4.12.1 lE developirg a method for lon Chromatograph, COMPLETE
Chem Form 801/2801/3801Y -2 as follows:
a. RECORD following information in Section A
* Name of method
* Name of person(s) developing method
* Name of chemist that reviewed method
Level of Use CP 801/2801/3801Y

€TOP “WHINK CACT REVIEW Rev.3

; : - 200f24




Level of Use
Information

b. RECORD following information in Section B:
* Analytes to be detected
*  Matrix of sample
* General description of analytical range

¢. RECORD following information in Section C:
* Instrument unit number
* System number of IC, 1 or 2
* CIM address

d. RECORD following information in Section D:
*  Description of separator column
*  Description of guard column
* Concentrator column or sample loop

e. RECORD description of suppressor system in Section E.

f.  IE desired, RECORD schematic of plumbing system in
Section F.

g RECORD instruction on how to prepare eluent in Section G
including the following:

*  Typical flow rate
* Expected conductivity

b. RECORD instruction on how to prepare regenerate in
Section H.

i. RECORD instruction on how to prepare standard in
Section | and COMPLETE calibration and control standard
tables.

; CP 801/2801/3801Y
“STOP  WHINK  WACT  REVIEW Rev.3
p £ 21 of 24




4122
4.123
| Chernist l 4124
4125
4.12.6
Chemist, 4127
Chemistry
Chemistry A
Specialist
4129
Level of Use
Intormation

j-  RECORD following calibration data in Section J:
* Anaiytical range of method.

e Number of calibration standards used to define
calibration curve.

*  Type of curve fit.
*  Limit of detection and limit of quantification.

ATTACH following to completed
Chem Form 801/2801/3801Y - 2:

*  Computer hardcopy of IC method.

* Calibration data, which includes graph and chromatograms.
« Exampies of typical sample chromatograms.

IE not a chemist, SEND completed form to chemist for review.

REVIEW method, especially preparation of standards and
reagents.

PLACE signature on method development form indicating
approval of method.

RETURN form to method developer.
COPY method development form and attachments.

PLACE original in IC notebook and SEND copy to Analytical
Chemist.

RECORD method data on Chem Form 801/2801/3801Y - 1.

| | | CP 801/2801/3801Y
§TOP  "WHINK ACT  REVIEW Rev.3
S A # / 220f24




4.13 Start-Up Process Peaknet Software

4.13.1 ENSURE \bere is an adequate supply of regeneme and eluent to
complete required analysis.

NOTE

Dionex Series Peaknet will sutomatically boot up to the main menu upon
power=up.

4.132 ]EIC has been turned off, PRESS power button to each
component as follows:

a. Printer

b. Chromatography module
¢. Conductivity detector

d. Computer

e. Gradient pump module

4.133 Using mouse, LOCATE and DOUBLE CLICK on “Dionex

Peaknet” icon.
4.134 Using mouse, LOCATE and DOUBLE CLICK on “Main Menu”
icon.
Leve! of Use ! CP 801/2801/3801Y

. ~ S " “"’""ﬁE\nEw Rev.3
Information 7 ? } N 22a0f24




5. REVIEW AND SIGNOFF

5.1 Tbe review and signoff for this procedure is located on the following
Chemistry forms: ‘

. Chem Form 801/2801/3801Y~1

° Cbem Form 801/2801/3801Y -2

. Chem Form 801/2801/3801Y -3

. Chem Form 801/2801/3801Y -4
6. REFERENCES

6.1 Dionex Aution 300 Data Station Operator’s Manual, Dionex Corporation,

Sunay Vale, CA

6.2 Al-450 Chromatography Software User’s Guide , Dionex Corporation,
Sunny Vale, CA

b3 Paknet Chromuto “a\o\\y S wure Uger's Gmcfe,
7. W&Eﬂg‘%nu Corp ) Swunmny Va'e, Ca,

7.1  Change calibration frequency from daily to weekly, step 1.3.1.
7.2 Added instruction concerning the following:
. How to manually integrate a peak on a chromatogram,
Section 4.6.
. How to operate “Process 450 Sofrware” in the following Sections:
e 47 % .
» 48
« 49
* 410
e 411

. How to complete Chem Form 801/2801/3801Y =2, “Method
Development For lon Chromatograph,” Section 4.12

- CP §01/2801/3801Y
Level of Use Rev

. 0P  WHINK  VACT  REVIEW . 3
Information Pe FPo FX T aun

"3

S S —




l 7.3 The content of this procedure was modified to incorporate new format
criteria specified in ;’lmn ion 0 of the “Millstone Procedure Writer’s
Guide.”

CP 801/2801/3801Y

o PN PN Aot

Level of Use
Information
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Form l.pprovod by Sr Vice President ¥ Milistone Station Efiective Date SORC Mig. No.
Millstone Chemisiry Laboratory
Method Log For Jon Chromatograph
METHOD NAME ANALYTES RANGE BY

%m Form 801/2801/3801Y -1
Page 1 of 1




: yAR |
Yd SN/ 1 3-9Y  _93.50/

Form Approved by Sr. ice President = Unum Station Effective Date SORC Mig. No.

Method Development For Ion Chromatograph
A. Method Name:

Developed By: /

(Print) (Signature)
Reviewed By: /

(Print) (Signature)

B. Objective of Methad:

C. Instrument Jdentification:

(Unit, System, CIM)

D. Columns:  Separator.

Guard:
Concentrator:

E. Suppressor:

Chein Form 801/2801/3801Y~2
Rev. 1
Page l1of §




Chem Form 801/2801/3801Y~2
Rev. 1
Palc 20f5




G. Eluent

Preparation:

Flow Rate:
Conducn'vity:
H. Regencrate:

Preparation:

Flow Rate:

Chem Form 801/2801/3801Y~2
Rev. 1
Paje 30f 5




1. Standards:

1)

q Calibration Standards l
Chemical Specie Concentration 1 Concentration 2°* Concentration 3*

2)

3)

4)

5)

6)

*Optional

Chemical Specie Concentration 1

Control Standards

Concentration 2°* Concentration 3*

1)

2)

3)

4)

5)

6)

* Acceptable deviation should’

Preparation:

'etermined by statistical analysis.

Chem Form 801/2801/3801Y~2
Rev. ]
Page 4 of 5




J. Calibration Data:
‘1. Range of Method:

Number of Standards Used:

Type of Curve Fit:
LOD:

O

LOQ:

Chem Form 801/2801/3801Y -2
Rev. 1
Page > of 5
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SRR«

: ] .
Fm%\fu Prwdomy/gugw Station 3 4 9! ﬁ—

Laborat.C
Millstone Chemistry Department -2+
Ion Chromatograph Raw Data Log

RANGE.
Date/Time | Sample |.D. Control fon | Concentration PR el |
Number (PPB) Asaor |
Height

Chem Form 8010801[.?;&:1‘? 7.
ey, 4
hgelofl Page 1 07
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Form Approver. by Sr. Vice President - “unom Station fective Date  SORC Mig. No.

Method Development For Ion Chromatograph
A. Method Name: _(ATion [

Developed By: RBEtER /(. RoNE
(Print) (Signatu e)

Reviewed By: R
(Print) (Signature)

B. Objective of Method: N T8
A D PO c.c/cg.___cjm Fok .su.wdu)/
wATER Thus0bdl , (ASI10G Sasplt

r { { B

A A

C. Instrument Identification: Uw T 2  AcT [ SYS J
(Unit, System, CIM)

D. Columns:  Separator: (S %
Guard: (G 1T
Concentrator,_ (G 1 Z

E. Suppressor:  _(Qarzod S£S

Chem Form 801/2801/3801Y~2
Rev. 1

Pajc lof 5




1. Standards:

Celibration Standards ' P
Chemical Specie Concentration 1 Concentration 2* Concentration 3*
1) SOD RYL) S0 L290-© gpb
2) , <o b 2500 g2 b 800 b
3)
4)
5)
-
6)
*Optional
Control Standards
Chemical Specie Concentration 1 Concentration 2* Concentration 3*
1) Sob i 2.9 #b
2) T HAIL An st W) e
3) '
4)
5) “
6) . '

. . -
* Acceptable deviation,should be determined by statistica! analysis.
§0 blgm hh gn: ﬂ &'Cﬁ‘ b 1'&‘&
28Ty BE _SToCk Sacwlieond

Preparation:

2000k of |\ gpe wut

G 300 sud of _fosw gpue, LTA  Difodted To (00 gnl

e Cd T b T
— - e

Chem Form 801/2801/3801Y~2
Rev. 1
Page 4 of 5




(Qpuonal) ISwdd
" Hv,\ r_,—'@ "o
O
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v

feIl

=
o pretnizanT euT

TC

r-»o*’ L&

v
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| BT O
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Chem Form 801/2801/3801Y~-2
Rev. 1
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G. Eluent
Preparation: 1€l  aAS A s’ (o wh g-F Lo A

smet > HOo Lter o6 PT weter

Flow Rate: LS M“(V/uu'\
Conductivity: 19 ard
H. Regenerate:
Preparation: LA T o SES JoLTHaE Ser ot+— 2

10 DI washe For Ltoeveean T

Flow Rate: L

Chem Form 801/2801/3801Y~2
Rev. 1
Page 30f5




J. Calibration Data:

4 LY
i RnngeofMethod:M‘ Nepb - 1948 CTR _S® b - r‘zﬁ"?ﬂn

2. NumberofStandards Used: 2 [ ags & foarvesic 1)

3. Type of Curve Fit: QuMearic,
,01%

4 LOD: Ne- o® ¢ < ooyt

\5. LOQ: MNe- 0% b (74 &bppb

\j

Chem Form 801/2801/3801Y~2
Rev. 1
Pajge Sof5
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e 17 M LNy ]/ [ 3-94 _93-5/

Form Approved by Sr. Wice President — (listone Station Effective Date SORC Mtg. No.

Method Development For Ion Chromatograph
A. Method Name: €74 w(CT

/
Developed By: _QKtwin / CRenE
(Print) (ngmture) r—"
Reviewed By:
(Print) (Signatur
B. Objective of Method: LAYSLS oF HIGH htell WX AMrein/E

MSING e00 P o TreTTeon) A _av’
/S0 QAT T Lr/

C. Instrument Identification; .&~7 2 A&7 [/  SVS [/
(Unit, System, CIM)

D. Columns: Separator: _/IS /2

Guard: i L6 /2
Concentrator:___#/4

E. Suppressor L& lopnl DES

Chem Form 801/2801/3801Y~2
Rev. 1
nge lof5§




F.

LoAd [TuTeeT
vdLvE

Chem Form 801/2801/3801Y~2

Rev. 1
Paoe I Af &




G. Eluent
Preparation: (S uald sAS A DumTe (o wdh ,-F 1.0 A

Mt v O Ltar ot PT  west

Flow Rate: L8 ondfonim
Conductivity: 10 and
H. Regenerate:
Preparation: QAT o) S&S JoLTHGE Seg~ ot+— 2

NMC; Q.L WATE L 'Far' LEGENELhn T

Flow Rate: L

Chem Form 801/2801/3801Y~2
Rev. 1
Pag3 of §




ADT’EZ Amaosh o pohan

lb-2-95
Kote . roppm std
PG ed on P8/ P o
1. Standards: /N EEVIC rBage ,/’..'/",_‘.
Calibration Standards gl
Chemical Specie Concentration 1 Concentration 2° Concentration 3*
| g7 S g~ 2.5 g L2 manT
2) Ammevia ©.05 pem .| ppm 0.2%p0m |
3) -
4)
5)
6)
*Optional
Control Standards
Chemical Specie Concentration 1 Concentration 2* Concentration 3*
1) £74 /.0 pppr~
2 Amemesna ©.S808 pprw
3)
4)
5)
6)

';kcccptable deviation should be determined by statistical analysis.

Preparation:

o (290 gape TTOCHK LTH Sepum 7oAl DienTi
As Fieows 72 /00 AT L
(808 ppr~ 10 P
[7# 37Técnm L7 s7Th My s Deg shy s
/’-‘1 '
19 i QOOOA a0 ',B
/.o ml ‘o pen wlJ ,.,\ '75'((5

Chem Form 801/2801/3801Y~2
Rev. 1
Page 4 of §




J. Calibration Data: /0 pra .
1. Range of Method: LOST po = M,/;é! R

Number of Standards Used: _2/( /w e 2ero P°-~'Q' R

Type of Curve Fit: QRudAd AT e

LOD: _unbd et g vt

ol R S

LOQ: wodsugmmen

Chem Form 801/2801/3801Y~-2
Rev. 1
Paje 50f5§
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. 4 Y |
vl SN/ (3-994 _93.5¢/

Form Approved by St. ice President - ifistone Station Effective Date SORC Mtg. No.

Method Development For Ion Chromatograph
A. Method Name: &1 ionl S

Reviewed By: __3& G»f).rff'.—- ) 1‘7 4
(Print) (Signat)ﬁ

B. Objective of Method: ANALYSIS  of

MoNo/alen M Coctions 1o o

-~ H
|

lenr— 4o
Slg ﬁ‘+ [hxnﬂ Lond .i.Q&J Thas - ..
loo p wjection  isocredtic  wedagd .

C UNT 2. 2100 on-line AET 2 Systew |

* (Unit, System, CIM)

D. Columns: Separator: S 1o
Guard: .A/.[A
Concentrator:___VI# _Leof ;0TecTion/

E. Suppressor: Cam s I

Chem Form 801/2801/3801Y~2
| Rev. 1

Dann 1 ~F L

Developed By: _cf0 CR2onE l/%&
(Print) (Signature) s




G. Eluent

Preparation:

Flow Rate:

Conductivity:

H. Regenerate:

Preparation:

Flow Rate:

2 He Z. 25 w M DAY

12 Cuds cCon |
Flukd DAP 4o o

Jters Dr wert 2

o s -

. . "
Lone ke _whl. €CarlT) oL) RIGESCLANT
Dbl NEw PREECNCe ANT o ConTHr JER
~ANOTRL L NEwd LaTiod ALc Frow 3oTTomA
Te TOP, (odVEeT Fiuwiird 4inl 7O e 0¥
LACT LIABE,  u€GL TOO nlly RICENTR4IT THEW

Ao c_un,bgt,

s/ Py

ConMECT 70 Conrd JE 1 lT  L,NE

ia

Chem Form 801/2801/3801Y -2
Rev. 1

Paoe 2 Af &




Lond cei
1 waste

REGEANELRAGT™
xaT

CEGENERAST
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%hcm Form 801/2801/3801Y -2
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1. Standards:

Calibration Stendards
Chemical Specie Concentration 1 Concentration 2* Concentration 3*
1) SO L1 WAL 010 ppans . ©SP P~ IO gama.
2) dmarortin A 108 o . SV0 ppan 1.9 g
3) £ TH AL fpan ) WE VAR - i 3 O G S0 G~
4) AYARAZ 17/ € TS O A e /257 ppmm /)’aﬂ-»\_
3)
6)
*Optional
Control Standards
Chemical Specie Concentration 1 Concentration 2* Concentration 3*
1) So D srman L el PP A
2) Awrate, . AA . 200  pp~~
3) Sriam Mo/ 2.9 ppen
4) a2, NE (OO ppa~
5)
6)
"Acceptable deviation should be determined by statistical analysis.
Preparation: LRRAZNE 15 PRILARSY  [Flonr  slYRA L/ NE D CofeoridE

= AT QTMEL SPCciCf At FPlrmpg THE i & M

diLuT700 0f Corlle ) TRATEY SThcse YTl LAY

Chem Form 801/2801/3801Y -2
Rev. 1
Page 4 of §




J. Calibration Data:
1. Range of Method:

Sfe "Rfow

2.  Number of Standards Used: 2

Qu:l° LISTEh As 17 £+)

3. Type of Curve Fit:_ Quadesic
4. LOD:_idcomeprer
5. LOQ: iwcemrueTe
AN G
Na. lrfb— loo'p(b
NI zeqpb - | ppan
- S ppen

Chem Form 801/2801/3801Y -2
Rev. 1
Page 5 of 5




omsocwanx

~-Method Updated: 14:17 on Thu, 05 Jun 1994

Component: Sodium

Fit Type: Quadratic

r* = 0.999991

Amt = ( 3.158047e-015 * Resp® )+
( 7.460499e-008 * Resp )+ -0.0001
Standardization: External
Calibration: Height

1.25e+006

1le+006 .

750000 -

500000 |- /

“HO000 %-

|
|/
z.- ¥

) ’
0.00 W B

0,00 (§ 108 U 5 0. 0%




enpOoC OO

3.5e+008

rJ

. 5e+0086

.He+006 |-

Method: C:\DX\METHOD\CATIONS.MET

Compounent: Ammonium

Fit Type: Quadratic

r* = 0.998920

Amt = ( B.449820e-014 * Resp® )+
( -2.6871342e-008 * Resp )+ 0.0062
Standardization: External
Calibration: Height

¥
\
"

3e+006

]
!

PR

2e+008

_.....—-—-—»-/-o—T‘~——— e

le+008 & / —

S00000
I

it
i
¥
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0. 00 T 1. 50 iy




R

oo

B8e+006

Te+006

Be+008

S5e+0006

4e+006

3e+006

2e+Q006

le«<DUB

Q.00
0

Method: C:\DX\METHOD\CATIONS.MET

Component: Ethanolamine

Fit Type: Quadratic

r* = 0.999725

Amt = ( 4.434428e-014 * Resp® )+
¢ 2.990569e~007 * Resp )+ 0.0164
Standardization: External
Calibration: Height

e Rt

TR

—

T i

;—1

/
/ .
|
! | i
O H.50 100 10802 00
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oe30TH T

5e+006

qe*‘()(;)t‘:

3e+006

~e+006

le+0086

0O.00

0.

Method: C:\DX\METHOD\CATIONS.MET

Component.: Hydrazine

Fit Type: Quadratic

r* = 0.997489

Amt = ( 3.793548e-012 * Resp® )+
( 3.994968e-006 * Resp )+ 0.1075
Btandardization: External
Calibration: Height
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Sample Name:

CONTROL Date: 06/09/1994 14:23:52 :
Data File C:\DX\DATA\CATIONS\DATAOO061.D0O1 :
Method ¢ C:\DX\METHOD\CATIONS .MET :
ACl Address: 2 System: 1 Inject#: 1 Detector:CDM-2 :
Analyst Column: .
alibration Volume Dilution Points Rate Start Stop Area Reject
%xternal 1 1 3529 ©56Hz 0.00 11.76 10

AREEXEXNEEN AN S e o4 ¥4 % Component Report: All Components

Component

Concentration

LIRSS SRS S SR R R R RS S SRR

Height Area Bl. %Delta
ime Na Code
s gt e T Aetual O PP AL, e MR
1 3.48 Sodium eze 0.020 262402 2327176 1 0. 00
2 4.62 Ammonium zoe 0.258 18839880 188855951 2 0,00
3 6.13 Ethanolamine &-® 1.920 3996034 47926058 2 -4.69
4 €.03 Hydrazine r e 109. 080 4658884 393765727 2 0 .00
Totals 111 . 276 11007200 463804892
e DATAOOET. DO Sample: CONTROL
9.0
80
70
60 o
My aZ e
50 : E'LB"U;“I&!HIHE‘,\
40 -‘
us | A \
30 { T ACT— ." ) A
ar My ."q l} \\‘
2'0 ; i lI ) ‘."\
i 1 5 | \
10 badwrn 4% [} 4
Qo ;, b ' s WA RRETEEY. VNI, _‘;;'_.,.::4-4._.._._..__- — - — oS ——
.10 }“7, ey e g Ayt s e g it
0 2 4 6 8 10

Minutes



.
- o - -
3 i e

sample Name: 262

i
4
1

- o e iy e . -
P g N I St - o= e o oo -

Data File : C: DX ATANCATIONS\UATAO401.DO1

fethod t ConDKNMETHODNCATIUNS . MET

ACI Address: 2 Jystem: 1 Inject#: 1 Detesuor: Tum-4
,Ana‘yut : Column:

soiration VYolume Dilution Points Rate Start otop Area oo ject

IR TR S LR G b L8 ek B S T T o o ek W e . B e AN b A o R A D b i e A s e Kk e T e § L A & e et <

L Na i 3 3760  EHz Q.00 12,50 A
|

FrAstERA et i ey Component Report: ALl Components #44ssassbssasbvecas

% (N ek 2 v i 2 . A N yrd ol
s Rel Component Concentrat ion 5 res Bi. Sile,
r.m iime Lame LM ANCHE
S S T It o S e I R T L 5 it ¥ iy L
: <4 ;5 el 1 eiie TPRE 1 1 LT SRR .
= z 2 . * o TR 2 e
- g .0 Anunorluy, D ald MR R B T ¥
v - e . o e “ X
. h.‘-. TR0 A i 15.554 156848104 ol :
5 ‘e ) - L i o 3.3 o
4 W.TE Hydraglin: 158.477 HaSHoEs i . :
e . - F5 R Ay L
TRy G - %l o ol e 2 ) A Fam= o

18

|
\
!
} File DATAOAO? DO Sample SC7
. . B L At
| 1

12 &

10 !

o

‘ : &fhf‘ﬂ(ch?,[ﬂ; 3 \\
2 L]y :

Sindigrn ' o
N
i g ! i \J T, —
0 | SO, ——— o S A eyt v e - '1.-.----- - T
'y o

'

gt p— —— 7 -

! f UL e el i e oy e Vi S W) i e e i e e e oy

) 2 a & 8 10 12

T el —



